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   Organotin compounds (OTCs) are known for their wide distribution and strongly 
toxic effect on marine organisms. Optical sensors which enable straightforward and 
sensitive detection of OTCs are therefore attracting much research interest. Many 
FCSs for toxic metal cations have been developed in recent years. However, 
fluorescent sensing of OTCs remains a challenging task in analytical chemistry. This 
dissertation is focused on novel design principles of FCSs for metal-containing 
species and their application in convenient detection of OTCs. 
In chapter one, this dissertation reviews the advancements in FCSs for toxic 
transition metal ions, XB-driven molecular recognition, and AIE-based fluorescent 
sensing. Stimulated by these pioneering researches, the objective of this dissertation is 
presented. 
In chapter two, FCSs for organotin halides based on XB in solution was reported. 
Chromophore-bridged binuclear ruthenium complexes containing multiple isocyanide 
ligands were synthesized as XB-active receptors with AIE characteristics. Interaction 
with organotin halides leads to aggregation of the receptor molecules in solution and 
the resulting Off-On fluorescence responses in the near-infrared region. Visual 
detection of organotin halides at the micromolar concentration level can be easily 
carried out by the developed FCSs.  
In chapter three, a novel fluorescent chemosensor for organotin bromides based 
on PbnCl3nn- clusters was reported. We have synthesized an array of  luminescent 
lead(I)-halide clusters and applied them to highly-selective fluroescent sensing of 
organotin bromides via the halogen exchanging reaction of these clusters. In the 
presence of organotin bromides, PbnCl3nn- clusters change to PbnBr3nn- clusters in 
aprotic solutions, leading to a remarkable fluorescence shift. No similar responses has 
been observed upon addition of other OTCs and organic halides. 
In chapter four, luminescent properties of some osmapentalyne-based tricyclic 
metallaaromatics were investigated. Metallaaromatics are expected to display special 















coordination activity into metallaaromatics molecules. The osmapentalyne-based 
metallaaromatics exhibit unique near-infrared photoluminescence with particularly 
large Stokes shifts, long lifetimes and aggregation-enhanced effect. These brand-new 
metallaaromatics exhibit unusual luminescent properties which show promising 
applications in chemical biology and materials science. 
 
Key words: organotin compounds; fluorescent chemosensors 
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1.1.1.1  配位型金属离子荧光分子传感体系 







    在此类荧光受体中，识别基团往往是含多个配位杂原子的环状或穴状结构，
杂原子与金属离子配位后，改变识别部位与荧光团之间的电子或电荷转移过程，
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                      1 
基于同样的响应机理，A.G. Sykes 等人又改变识别单元，设计、合成荧光受
体化合物 2 和 3，分别实现 Cd2+和 Hg2+的高选择性荧光检测[2]。 
                
                 
 
                 2                                  3 
K.Tóth等人设计、合成了氮杂冠醚荧光衍生物4，实现了Cu2+的高选择性荧
光传感[3]。体系中不存在Cu2+时，发生识别基团到荧光团的光诱导电子转移
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如果荧光受体分子中配位杂原子作为电子给体参与了荧光团的分子内电荷
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